A selective and differential growth medium was developed for detection of Clostridium botulinum types A, B, and F. The medium consisted of peptone-glucose-yeast extract agar supplemented with cycloserine, 250 ,ug/ml; sulfamethoxazole, 76 ,ug/ml; and trimethoprim, 4 (0.45 ,um pore size). Thin-layer agar medium (5 ml per plate, 15-by-100-mm plate) at pH 7.6 with 1.3% agar was used to achieve optimum precipitin zones (3).
The success rate in confirming outbreaks of foodborne botulism varies considerably from 0 to 76.5% (6) . In many cases, the diagnosis of botulism must be made purely on the basis of clinical and epidemiological evidence, since toxin may not be detected in the sera or stools of the patients nor in the suspected food. The (3) .
Test organisms were inoculated onto the plates by either streaking or stabbing into the medium, followed by incubation in a Gas-Pak anaerobic jar for 24 or 48 h at 37°C before staining.
The diffusion agar medium contained various levels of Centers for Disease Control (CDC) C. botulinum antitoxin (0.5, 1.0, 1.5, and 2.0 IU/ml) to determine the optimum * Corresponding author.
titers. These antitoxins were rehydrated and stored as recommended by the CDC. The antitoxins were added to the sterile medium in the appropriate concentration just before plating.
Four different combinations of the three inhibitory agents were evaluated for their influence on growth ( Table 1 ). The stock solutions of these inhibitors were prepared as described by Dezfulian et al. (2) and added to the sterile medium before plating.
A solution of thiazine red stain was prepared as described by Ferreira et al. (4) . The plates were stained for 5 min, followed by rinsing with 3% glacial acetic acid.
Effects of selective inhibitory agents. Four different combinations of cycloserine, sulfamethoxazole, and trimethoprim were evaluated for their effect on the test cultures. In general, different concentrations had little or no effect on the growth of the proteolytic strains tested (data not shown); however as expected, the nonproteolytic strains were inhibited. Dezfulian et al. (2) have used these compounds in a medium for the isolation of clostridia with successful results. Swenson et al. (8) also reported that some strains of nonproteolytic C. botulinum grow well in the presence of these selective agents.
Type F C. botulinum strains generally spread extensively over the surface of most culture media. The colonies of type F strains, however, appeared discrete when cultured on medium combination 2. This facilitated the detection of precipitin zones around colonies in the selective immunodiffusion agar. Since the molecular basis of formation of precipitin zones in the agar gel dictates that the reacting antigen and antibody must diffuse through the medium to a point of equivalence (5), the colonies grown on the medium must be distinct and discrete, with some distance between individual colonies to allow for this diffusion and formation of precipitin zones. Therefore, combination 2 was chosen for use in the selective-differential immunodiffusion agar.
Effect of antitoxin level. The results of incorporating the antitoxin type A directly into the selective isolation agar are recorded in Table 2 . Double precipitin zones were produced with C. botulinum type A, whereas only a single zone was formed with proteolytic strains of type B, but not B 3714 (nonproteolytic), or any of the other organisms tested. These cross-reactions between types A and B could by visually differentiated. The optimum antibody titer incorporated into the medium for type A was 1.0 IU/ml, since this antibody level gave the most distinct precipitin zones. At antibody levels above 1.0 IU/ml, zones were faint or not evident, probably due to an excess of antibody which would inhibit the formation of precipitin zones.
The results of incorporating the type B antitoxin directly into the selective isolation agar are given in Table 2 . Probably due to sparse growth of type B 3714, insufficient quantities of toxin were produced to develop a visible precipitin zone. Double precipitin zones were produced with C. botulinum type B Okra strain 208, whereas a single zone was noted around all strains of type A colonies. These two types were again visually distinguishable from each other. Crossreactions also occurred with Clostridium sporogenes at high antibody titer (2.0 IU/ml). Double precipitin zones were seen at all antibody titers tested with type B Okra; however, the most distinct zones occurred at antibody concentrations of 1.5 IU/ml, whereas precipitin zones occurring at antibody levels of 2.0 IU/ml were less distinct, probably due to an excessive antibody titer. Thus, the optimum titer for incorporation of type B antitoxin in the growth medium was 1.5 IU/ml. Only a single precipitin zone surrounded the Langeland strain due to the absence of the nontoxic hemagglutinin which forms one of the zones when double zones are produced with type A and B (8). C. sporogenes cross-reacted with type F antitoxin at levels above 0.5 IU/ml; therefore, the optimum titer was set at 0.5 IU/ml.
The selective gel immunodiffusion agar containing cycloserine, trimethoprim, and sulfamethoxazole was improved over the original medium developed by Dezfulian et al. (2) As different types of C. botulinum could be identified. The medium may have an advantage over that reported by Ferreira et al. (3, 4) when evaluating samples of mixed microflora.
